In neurons (1,2,3,4-tetrahydro-6-nitro-2,3-dioxo-benzo[f] 
Introduction

Alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors are tetramers composed of four sub-units GluA1-GluA4
. They are responsible for generating excitatory synaptic responses [1] . If expressed without GluA2, GluA1 may form Ca 2ϩ -permeable cation channels [3] . Excessive activation of AMPA receptors may lead to neuronal apoptosis [3] [4] [5] [6] [7] [8] [9] [10] [11] and may suppress glial cell proliferation [12, 13] . Glutamate receptors are expressed in non-neuronal cells [14, 15] , in which they similarly may influence apoptosis [14] .
Erythrocytes express Ca
2ϩ -permeable cation channels [16] [17] [18] [19] [20] [21] . Excessive activation of those channels triggers suicidal erythrocyte death or eryptosis [22] , which is characterized by exposure of phosphatidylserine (PS) at the erythrocyte surface [23] [24] [25] [26] . PS exposure results from phospholipid scrambling of the cell membrane [27, 28] . The Ca 2ϩ -permeable cation channels are activated by osmotic shock, oxidative stress and energy depletion [17] [18] [19] 29] . Besides triggering cell membrane scrambling, Ca 2ϩ activates Ca 2ϩ -sensitive K ϩ channels [30, 31] , leading to exit of KCl with osmotically obliged water and thus to cell shrinkage [32] . The shrinkage fosters cell membrane scrambling [33] . Effects of cytosolic Ca 2ϩ on phospholipid scrambling are potentiated by ceramide [34] .
Experiments aiming at the molecular identification of the Ca 2ϩ
entry mechanism have shown the contribution of TRPC6 [35] . However, albeit blunted, Ca 2ϩ entry into erythrocytes is still observed in TRPC6 knockout mice [35] . 
Preparation of erythrocyte ghosts
Results
Confocal microcopy was used to explore whether GluA1 is expressed in human erythrocytes. As illustrated in Fig. 1, upper (Fig. 2) . NBQX added to the bath solution at a concentration of 10 M significantly decreased the cation current (Fig. 2) [42] , which engulf and degrade PS-exposing cells [43] . Accordingly, PS-exposing erythrocytes are rapidly cleared from circulating blood [44] . Therefore, enhanced eryptosis has been observed in a variety of clinical conditions associated with anaemia [45] . Moreover, eryptosis may affect the microcirculation, as PS-exposing erythrocytes may bind to the vascular wall and participate in blood clotting [46] [47] [48] [49] [50] [51] [52] . As a matter of fact, suicidal erythrocytes have been proposed to participate in vascular injury of metabolic syndrome [53] . Finally, oxidative stress may limit the life span of stored erythrocytes [54] . According to our observations, AMPA receptor triggering does not only affect the survival of neurons [3] [4] [5] [7] [8] [9] [10] [11] and glial cells [12, 13] [55] . The protein regulates the surface expression and activity of GluA1 [56] [57] [58] . Neuronal and erythrocyte survival are further affected in parallel by a mutation within GLUT-1 turning the glucose carrier into a cation channel [59] . Affected individuals of the family suffered from exertion-induced dyskinesia, epilepsy, mild developmental delay, reduced CSF glucose levels and haemolytic anaemia with echinocytosis [59] .
Fig. 2 Inhibition of the non-selective cation channels by NBQX in human erythrocytes. (A) Mean current voltage (I-V) relationships (Ϯ S.E.M., n ϭ 6) of human erythrocytes recorded in Na
AMPA receptors are further regulated by phospholipase A2 [60] , which similarly participates in the regulation of erythrocyte cation channels and erythrocyte survival [61] .
Most recently, expression of AMPA receptor sub-units have been discovered in platelets and shown to participate in blood coagulation [15] . Accordingly, in mice lacking GluA1 the time required to complete thrombosis is prolonged [15] . It should be kept in mind that PS-exposing erythrocytes adhere to the vascular wall [46, 48, 49, 53] and thus may contribute to haemostasis [46] . 
